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The following report consists of two separate volumes
for the reader's convenience. Volume I consists of the "
main body of this report while Volume II consists of a
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The following flowcharts present a logical diagram of the
WRS software including input/output routines. The flowcharts are
arranged basically in the same order as the applicable assembly lan-
guage WRS program listing in Appendix F.
All labels in capital letters correspond to actual assembly lan-
guage labels and all numbers are in base 10 unless designated as
base 8 (octal) as in 17777g. The flowchart symbols are as follows:




Operations executed within this block
Interrogation (decision)
Output to a peripheral
Subroutine
Flowchart label utilized only on this page*
Flowchart label utilized on another page as well*
Figure 1 shows the WRS in operation.
Single capital letters do not correspond to actual assembly language
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FIGURE 1. WORD RECOGNITION SYSTEM IN OPERATION
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APPENDIX B
WRS OPERATING INSTRUCTIONS AND
OPERATIONAL FLOWCHART
147
The following flow chart and operating instructions are intended
for those people who must work intimately with the WRS. The attached
flowchart is intended to provide a general description of the user input/
output necessary to utilize the system, while the following text pro-
vides a very complete step-by-step procedure for the user who is new
to the WRS operating concepts. It is strongly suggested that the flow
chart and operating instructions be well understood by any person












































WORD RECOGNITION SYSTEM OPERATING INSTRUCTIONS
I. SYSTEM STARTING INSTRUCTIONS
A. Starting the WRS via a training set paper tape entry:
1. Turn on the power to the DEC1 PDF 1140 computer.
2. Turn on the power to the LSI' 7700A CRT terminal.
3. Turn on the POP 1140 paper tape READER.
4. If the system program is currently residing in memory,
go to step 12, otherwise continue with step 5.
5. Load the perforated leader of the ABSOLUTE LOADER
paper tape into the POP 1140 paper tape READER.
6. Via the PDP 1140 panel switches (0 through 17), load the
address "773000." This is accomplished by setting octal
"773000" on the switches and temporarily pushing down
the switch labeled "LOAD ADDRESS." "773000" should
then appear in the ADDRESS register located on the front
panel.
7. Place the PDP 1140 "HALT" switch down, press the
"START" switch down and release it, place the "HALT"
switch up, and then press the "CONT" switch down and
release it.
8. If the address register does not read 077500 after the tape
has been read in, repeat steps 1 through 7.
9. Load address "077500" via the panel switches.
10. Place the WRS SYSTEM TAPE to be read in the PDP 1140
paper tape READER with blank tape leading.
11. Perform step 7. The tape will be read in.
12. Load address "000500" via the PDP 1140's panel
switches.
13. Perform step 7. The address register should read 566.
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14. Load the desired system configuration via the panel
switches as follows:
16 sample system - "000020"
24 sample system - "000030"
32 sample system - "000040"
15. Press the "CONT" switch down and release it. If the
address register still reads 566. then repeat steps 14
and 15. Otherwise continue with step 16.
16. Make certain the "CONV" key on the CRT keyboard is
down.
17. Place the desired TRAINING TAPE to be read in the
PDP 1140 paper tape reader with blank tape leading.
18. Type "NS:" on the CRT keyboard and the TRAINING TAPE
will be read. As the tape may not fit into the tape bucket
after some reading, one may temporarily place the
PDP 1140 "HALT switch down, rearrange the tape in the
tape bucket, place the "HALT" switch up, and press the
"CONT" switch down and then release it. The tape will
continue to be read. "*
19- If the tape reads in without failure, the program will be
running ("RUN" light on). If a halt is encountered ("RUN"
light off), consult the computer listing at the address dis-
played in the front panel ADDRESS register.
Starting the WRS without a training tape:
1. Perform steps I.A. 1 through I. A. 16.
2. Enter a vocabulary as described in Section II.
3. If someone else's TRAINING TAPE was utilized for
vocabulary input perform the following steps; other-wise,
proceed to step 8.
4. Press "HALT" switch down on the PDP 1140.
5. Load the address corresponding to "ENTERO" in the
system software listing inAppendix F, on the PDP 1140 panel
switches.
6. Perform step I. A. 7.
7. Perform steps I. A. 14 and I. A. 15.
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8. Type "TM:" on the CRT keyboard (the CRT keyboard
"CONV" key must be down).
9. The first word in the vocabulary should now appear on
the CRT. In the bottom left corner should appear
"TM AT 000."
10. Put on the microphone headset so that the microphone is
opposite the upper lip and about two fingers away. Place
the microphone ON-OFF switch to "ON."
11. Pronounce the displayed word. The CRT will temporarily
clear and the next word in the vocabulary will appear.
12. Repeat step 11 for every word in the vocabulary. One
should cycle through the vocabulary at least twice.
13. If one should like to repeat a word he has just spoken,
press the "]" key on the CRT keyboard. The last word
spoken will appear on the CRT. This backup mode is
most often utilized when the user feels he has mispro-
nounced a word or background noise may have distorted
the speech entry.
14. To enable the user to utilize the Adaptive Training Net-
work (ATN) or "AT" mode, he must train on the two key-
words necessary for its operation. For the completion of
of this task, consult Section III.
15. The user may now enter Operational Mode (OM) by typing
"OM:" and "AT:" on the CRT keyboard. The mode dis-
played on the CRT should only be "Q&M. " The user can
now test his training set by pronouncing the words in the
vocabulary which the CRT should then display.
16. One should now enter the "AT" mode as described in
Section III. Remember that each error made by the WRS
must either be corrected or acknowledged for the WRS
to function accurately.
II. VOCABULARY AND TRAINING SET INPUT/OUTPUT
A. Entering a new vocabulary via the CRT keyboard:
1. Make certain the "CONV" key is up.
2. Press "CURSOR HOME."
3. Type in "VC:"
4. Press ",J" which will start you on the next line.
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5. Type in each of the 100 words of the new vocabulary;
each word being followed by a comma, and each word
occupying no more than 9 characters. If more than
9 characters per word are typed, the word will be
truncated to the first 9 characters.
6. After the last comma is typed, press "EOM. "
7. Now press "CURSOR HOME. "
8. Now press "SEND11 while concurrently pressing "SHIFT."
The cursor will trace through all of the words on the
screen and return with a display of the vocabulary just
entered consisting of 8 words per line on the CRT.
9. The vocabulary is now started.
B. Entering a new vocabulary via the Paper Tape Reader/Punch
(DEC):
1. Make certain the CRT keyboard has the "CONV" key
down.
2. Make certain the Reader on the PDF 1140 is "ON. "
3. Take any person's training tape containing the desired
vocabulary and load it into the paper tape reader. Make
sure that the initial blank leader (only sprocket holes) is
over the reading sensors.
5. Type "NS:" on the CRT keyboard. The tape will then be
read. As the tape will NOT automatically fit into the tape
bucket after some reading, one may temporarily place
the PDP 1140 "HALT" switch down, rearrange the tape in
the bucket, place the "HALT" switch up, and press the
"CONT" switch down and then release it. The tape will
continue to be read.
6. If the tape reads in without failure, the program will
start running. If a halt is encountered however, consult
the program listing. A checksum error is the probable
cause.
7. The tape having been read in via paper tape, now type in
"DV:" on the CRT keyboard and the vocabulary on the
tape will be displayed.
8. To set up the software for your training set, see system
s tar ti ng in s tr uctio rvs.
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C. Modifying the spelling of a word via the CRT keyboard:
1. Make certain the "CONV" key is down.
2. Type in "RP:. " The cursor will restart two lines down.
3. Type in "AAAA, XXXX," where "AAAA" is the current
spelling and "XXXX" is the desired new spelling.
4. Press "EOM" and release. The screen will display the
entire vocabulary and the program is ready for a voice
input or another keyboard entry.
D. Replacing a word in the vocabulary with a new word and
training on that new word up to 9 times:
1. Make certain the "CONV" key is down.
2. Type in "RT:. " The cursor will restart four lines down.
3. Type in "AAAA, XXXX, Z" where "AAAA" is the current
word's spelling, "XXXX" is the new word's spelling, and
"Z" is a number from "1" to "9" which indicates the
number of training iterations for the new word.
4. Press "EOM. " The system software will now eliminate
all templates for the word "AAAA" and display "Z" times
the new word "XXXX. " Each time "XXXX" is displayed,
the user says the word until "REPLACE COMPLETE'
appears on the CRT. At this time, say "XXXX" once
more to make certain the recognition software does recog-
nize the new word. If the word is classified correctly,
the user may continue use of the system. If the word is
repeatedly misclassified, then either the above procedure
should be performed on "XXXX" or on the word it is
misclassified as being.
E. Entering the keywords "EEEEEE" and "SSSSSS" used in the
ATN:
1. Type "RT:X, SSSSSS, 9" on the CRT keyboard where X
represents a blank if "SSSSSS" is not in the vocabulary
and "SSSSSS" if it is in the vocabulary.
2. Press "EOM" on the same keyboard. "SSSSSS" should
now appear on the CRT.
3. Pronounce "SSSSSS" as in "hissss" each time itreappears
on the CRT until "REPLACE COMPLETE" appears on
the CRT.
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4. Pronounce "SSSSSS" once more.
5. If "SSSSSS" does not appear on the CRT (i. e. , incorrectly
classified), repeat steps 1 through 4 again.
6. Perform steps 1 through 5 for "EEEEEE" where
"EEEEEE" is any word not contained in the vocabulary
itself which is easily separable from the words in the
vocabulary. "Eliminate, Erase, or Error" are accepta-
ble for entries if they are easily classified by the user.
7. The user may now continue in the normal mode of
operation. Notice that the system is not now in the "AT"
mode and if desired, must be entered as described in
Section III.
F. Output of vocabulary and training set:
1. Turn off the PDF 1140 Paper Tape Reader.
2. Type "NS:" on the CRT keyboard.
3. The vocabulary and training set presently in the system
will be punched on tape. If you should run out of tape,
load in a new box of tape, and start the program at
RSTART.
III. ADAPTIVE TRAINING NETWORK (ATN)
NOTE: The ATN allows production or modification of word tem-
plates. During Training Mode, one must also be in Adaptive
Training (AT) in order to create templates - only in
Replace and Train (RT) is this taken care of automat-
ically. If one is in Operational Mode (OM) then the
system has no way of knowing whether it gave the correct
response to a user's speech input, therefore the user
must verbally correct an error or acknowledge it when-
ever he is in the Operational Mode and in Adaptive Train-
ing concurrently.
A. ATN entry or exit:
1. If one is not in ATN, then "AT" will not appear at the
lower left corner of the screen. To enter ATN mode,
type "AT:" via the CRT keyboard.
2. If one wishes to exit the ATN mode, one types "AT:" via
the CRT keyboard and the "AT" at the lower left corner
will disappear.
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B. Verbal correction of mis classification when in OM and AT
concurrently:
NOTE: You may only correct the last word spoken. If you
should make an error and accidentally skip over it,
the template corresponding to the incorrect
response will be erroneously modified. The next
word following the error must be one of the two
control words "SSSSSS" or "EEEEEE. "
1. Correction of the misclassification:
a. Pronounce the sound "SSSSSS" as in "hisss. "
b. After "SSSSSS" appears on the CRT and "SS" in bottom
left corner, repeat the word that was misclassified
until that word appears on the CRT.
c. Pronounce "SSSSSS" again. When "SSSSSS" appears
on the CRT, the misclassification has been corrected
and the "SS" in the bottom left corner of the CRT will
disappear.
d. If one should never be able to get the word that was
misclassified, then say the word that corresponds to
"EEEEEE. " This will acknowledge the error but
will not correct for it. It is suggested that the
Replace and Train mode be utilized on either the
misclassified word or the word that the system
erroneously gave in response.
e. The user may now continue in the normal manner of
operation.
2. Acknowledgement of the misclassification without
correction:
a. Pronounce the word corresponding to "EEEEEE."
b. When "EEEEEE" appears on the CRT, the user may
continue in the normal manner of operation.
C. ATN keywords entry:
See Section II. E.
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IV. DISPLAY MODES OF OPERATION VIA THE CRT KEYBOARD
A. Distance mode (DM):
NOTE: The distance mode allows the user to visually observe
the "n" words* in the vocabulary whichmost closely
resemble the input word giving three statistics as
well in this order: 1) calculated distance from the
input word to the displayed word, the number of tem-
plates representing the displayed word, and the
weight associated with the template of the displayed
word.
1. To enter the display mode, type in "DM:. "
2. To exit the display mode, type in "DM:. "
3. If "DM" appears in the lower left corner of the CRT, one
is in the display mode, otherwise it is not active.
B. Sentence Mode (SM):
NOTE: The sentence mode enables the user to create
sentences on the CRT with the aid of three keywords:
BEGIN, DELETE, and END. BEGIN initiates a
sentence and will appear as a "(." END terminates a
sentence and is represented by a "). " DELETE will
erase from the CRT the last word spoken.
1. To enter the sentence mode, type in "SM:. "
2. To exit the sentence mode, type in "SM:. "
3. If "SM" appears in the lower left corner of the CRT, one
is in the sentence mode, otherwise it is not active.
C. Numerical Mode (NM):
NOTE: The numerical mode enables the user to display only
the numerals 0 through 9 and special characters such
as + , - , / , * , . , ( , ) , ? , > . No other words will be
displayed. The words must, of course, appear as
the numerals and symbols.
1. To enter the numerical mode, type in "NM:. "
2. To exit the numerical mode, type in "NM:. "
3. If "NM" appears in the lower left corner of the CRT, one
is in the numerical mode, otherwise it is not active.
*See Section 6. C of Volume I.
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D. Display Vocabulary (DV):
To display the 102 word vocabulary (including the two
keywords), type"DV:.M
V. SYSTEM MESSAGES TO THE USER VIA THE CRT
A. Error messages from keyboard action:
NOTE: All error messages displayed on the CRT as "ER"
are non-fatal.
1. "ER" - repeat the keyboard operation again.
2. "1ER" - word not in the vocabulary. Repeat the "RP" or
"RT" operation again.
3. "3ER" - the user has attempted to store too many words
in the vocabulary or attempted to type in too many argu-
ments for one of the various modes.
B. Error messages from speech input action:
NOTE: These errors are non-fatal.
1. "Interrupt Storage Overflow" - this occurs when the
speech input to the WRS exceeds 1.6 seconds. This
word input will not be accepted and the system will set
up for the next word input.
2. "REPEAT" - This is a reject message flashed on the
CRT whenever a spurious injection of noise occurs or if
a discrete word's total time length is less than 480 milli-
seconds. If noise caused "REPEAT" to occur, ignore
the message. However, if pronouncing a word caused
"REPEAT" to occur, then repeat the word again.
VI. OUTPUT OF THE ANALYZER DATA INPUT VIA THE LA30
DECWRITER
Set the core location labeled CHKFG1 in the program listing in
Appendix F to a non-zero value. Each word uttered into the
microphone will then be displayed on the LA30 Decwriter as
8 millisecond time samples per line as follows:
X X X X XX XX XX XX
I V,U,l \ \^A
2 no voicing A
_ . . " gross3 voicing &




COMPUTER MEMORY MAP FOR WRS TEMPLATES
163
The memory map for WRS templates (Figure 2) provides the user
with a means for accessing speech template data either for expansion
of the system or for purposes of displaying the template data. Note
that for the first template in memory, its "TEMPLATE INDEX" is






























































































































































































SPEECH ANALYZER CARD ARRANGEMENT
This appendix provides the user with a physical mapping of the
cards within the speech analyzer chassis and briefly outlines the
function performed by each circuit card. A front view of the chassis
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The WRS Minicomputer (DEC PDF 11/40) contains 3 DR11-C
16-bit parallel input-output boards, each containing 2 available inter-
rupts for a total of 96 data bits of input and output. Currently, only
interrupt A on DR11-C-1 and both interrupts A and B on DR11-C-2 are
being utilized, allowing for a total of 48 bits of input by the user when
preceded by digital multiplexing. No output lines are used and there-
fore 48 data bits of output are available to the user as well. The














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































WRS ASSEMBLY LANGUAGE PROGRAM LISTING
193
The next 69 pages contain the complete assembly language listing
of the WRS software. The first two pages contain the symbol table.

































































































































































































































































































































































































































































































TRNFLG 011612 TRNMDE 026266

























































































































































DR, Jil ;GET DISPLfiV REGISTER
Jil, #16.
DflTflLL j 16 BIT CONFIGURflTION
Jil, #24.
DflTftLL ;24 BIT CONFIGURftTION
Jil, #32.
DftTflLL i J2 BIT CONFIGURflTION
; PLEflSE. SELECT CONFIGURflTION WIT











































































































Ji2, NOT ;NO. OF TEMPLflTES * 2 RVfllLflBLE
RNOT i RUNNING COUNT OF TEMPLflTES USED
#NOPPC, ?i0






























































































< 0 ) +
H0, XI
-.4
SPCHFG } WHEN SET, STflRT TIME NORMftLIZfiT ION
TRNFLG j WHEN SET.. IN TRAINING MODE







CRTOUT :• WHEN SET, Lft77e0fi LOCKED OUT
f\f\-<
=:PKOLIT ilJHEN .^ETj .SPEECH flNflL VZER LQCKED OUT -
NXTWRD .:WHEN SET, DO NOT REDISPLflV WORD FOR TRfl
CLflSS iCLftSS INDEXES TO 145 OCTflLi
CLft«:<:X i TEMPLftTE INDEX <Pl TO +1991
COLIRFG
.REPFLG















































































#177777, T I NDX2
ICNTR1 ; INCREMENTED FOR.ERCH CHflR RECEI
ICNTR2 ; INCREMENTED FOR EflCH CHflRRCTER
CHRCNT









DLETFG j WHEN SET, DELETE LftST TRftlNING INPUT
C1CNTR JWVF122 INTERRUPT COUNTER
C2CNTR ;fl&flL flND ftHftVH INTERRUPT COUNTER




UNVCTR ^USED IN VOICED/UNVOICED SMOOTH1





jCLEflR ftLL I/O DEVICE REGISTERS














































































































. #140, C2REGS ;ENRBLE REG ft, B FROM DR11C2
#101, CRTKS i ENftBLE CRT
SPCHFG
. +6
NORMfiL ;BEGIN TIME NORMftLI ZftT ION

















#1, X0 i FUNCTION C:MD
7, TVPO
#12, X0 ; GET PRESENT CURSOR LClCflTirtN
7, TVPO
005
; PRESENT COLUMN POSITION























































































#1.. 20 i FUNCTION CMD
7, TVPO













































































































































































































































































































































































































































ENTER2 j RETURN TO DECISION' WRIT LOOP
__8.9.2.368__105767 .D311C1: TSTB SPKOLIT
007232
_8 014.0 4 E£Q ±1£L

































































































































 f INCREMENT C-RllCl COUNTER
WVF12:<:-2<0> .i TEST FOR WORD ONSET B
. +4
+":4 ; n-ftTft jc. STILL COMING IN
#7, SPKOLIT .i INHIBIT DfiTft FROM KNftLVZER
#7.. SPCHFG
.iC-ISflBLE KLL I/O DEVICES
#7, CRTOIJT
MINING, C1CNTR .; I S SPEECH INPUT LONG ENOUGH?
. +6 .: VES
7, REPEftT ; WORD- LENGTH TOO SHORT
612
MftXLNG, C1CNTR ; I S SPEECH INPUT TOO LONG ?
. +6











C2FLftG > SET FOR ftH + flVH REG! B
. +16.





















28, C2CNTR ,-INCREMENT DR11C2 COUNTER
002612 016701 PERT:















802632 001045 BNE FERT9

















































22, 22 ; <ftH-2> - ftL









23,22 jftH - C2*ftL + 1)
. +18 .i 2*ftL . LT. flH-1




















































































VFLftG t BEG INN ING OF VOICED SE_Gtl£tLT
FERTia
#7, VFLflG s NON-VOICED- SEGMENT
IJNVCTR .;NO. OF UNVOICED ^flMPLE^
FERT20












































































































X0, #-14. ,- GET V fiND WORD ONSET
#177774, X0
#60, X0
7, Lfl:<:0 .iWORD ONSET ftND VOICING OUT
#-s. , X4


















ftGftL<-<:i . x« 'f
RHftVH^-O, HI




































ft ft -3:770 004767
004612
ft ft 13": 4 00576"?
011662
002140 100647







































































































































































# 6 . , T«iTGRX J T 1 M E N O R M f l L l Z f l T I
TSTORF.. TSTRFX > BEGINNING OF FORMflNT BUFFER
tftGftL, X0 ;FIND WHEN DftTA BEGINS ftND ENDS
<0>+,Xl
XI
#6, XI i COMPftRE ftG TO ft THRESHOLD
. -8.
#ftGftL, X0













ENTER1 ;ERROR: WORD LENGTH NOT
*?





























































































LENfiId*Ji2. __;. TEMPLATE LENGTH #16,24, OR 32
,-TLTH = 17,25,22 FOR WINDOWS
22, 20 i RESULT IN R2 AND R3
'/.£, TLNGTH ;<RO * LENGTH)/TLNGTH
K2
STQRTStsJia /LOOKING FOR END OF JJINDOW IN R2
#ftVGFl, XI
(11+ j tLEflR ..5TDRftGE FOR flVG WINPriU f:
21, #SEftRCH
. -6
SEARCH. XI i ciTART flF SEARCH
V'1., V-1 ' i P5- = FNft OF UUJDflU. Rl = BFGINM
NORM26 ; WINDOW flVERflGED















#040000,27 j CHECK FOR VOICING
. +6 '.
VOICED































































































ftfifti < -i i . 23
K3. V. A
X4, AVGftl > flVGfll = ftL
XI
'/.-<, V.A
V.4, flVGfl2 ; FIVGfl2 = AG
flHftVH<l),X3
K2t X4
K4, ftVGft'<: i flVfift-i: = ftVH
*.'' "<',
X2, M4
,-i4.. fiVGft4 j ftVGfi4 = ftH
D1VTL J TOTAL NO. POINTS IN THE UJNDOU
V.±
;-:i
NORM14 J RETURN TO EXflMlNE. NEXT DflT.fl P01
,-ii
K l . . . . . - • . . . . . .
DIVTL ;NO. SAMPLE POINTS . GT. ZERO
. +4
; ERROR - MINIMUM NO. SflMPLES PER




25, #2 jQET 2 EUTS PRECISION 1NFORMAT
X4,D1V1<1> > AV6F1<X)/<NO. NONZERO SflMPLES)
























































































; ERROR: RNflLVZER : ERRONEOUS BCD
J--4,





















AVGA2. flVGft~< ; ftVH MLI'-,T EE LE flG
. +S.
ftVGflSj flVfiflT:
RVGft2, ftVGR4 ; ftH MUST BE . LE. ftG
. +S.
fiVGflS, FIVGFI4













































































































#• 1 ?' 7 7 7 7 , K 2 .; W I N D 0 W M E ft N V hi LUES N 0 E R E ft D V F 0
TSTCiRX, K±
TJTORI.. K£






TMPLf iT(d> ; fiM-1 = PlVH fir flt-l ftND flH 1%'F ft
K£_. XI ; INrp/E'MFTJT >.'! EV 6.3.1?. FOR


















































TtlPLft^l) ;flM4 = fl'v'H . GT. 2*flL ftND ftH . GT.
%Z, XI
TMPLFIT<1)






























































TS'TORX ; INCREMENT BVTE
j STORE FORflftNT DftTfl
. ISTRFX, XI



































.; CHECK FOR TEMPLATE STORAGE FULL
••:&, TLNGTH
. ->•<•• i CONTINUE TIME NORM.
NORM12 .


























004652 835760 TRN :
024156



















VOICEC UNVOICED- SEGMENT .STRUCTURE IN PERT
024
TRNFLG




i E'fi'fi'i'lK1 i^'lr TUftffF • f:l fl^1^ WfIT IN P
TESTFG .; WHEN SET, CLASSIFICATION STORAGE NOT CL




. +2 > PRUNING NETWORK . . . JSR 7, PRUNE
024156 . : . . . .
0047S2 ' " ' • • • :
004670 00476? JSR TMESTNG ^FIND & I STANCE FROM INPUT TO iTO
220
884674





























110167 - ' :
00472?' ; • ' : ' • • • -
868180 TRN1;.X
020QQ? ••" ' . • "
001262 X .;. ...
804767
0S1£22 . • ' • ' . • ' '
:S04f75 "•••XX..
,004767" .



























" 016704 '" ' • ' ' .
007324 . • : .-
005005
812767
6 8 fj 0 01 • • •
: ':M6Y8... .-.--:' ;.-.Xi/TESTF.Q ; : ' : > - ' . - . : - ' . • •
ftDD y.± fX8 . :- - - - • • • - ; ; INCREJIENf. TO NEXT TEMPLATE
CMP1. - .' :20, lit-,-'' '••'. "•• "i'.i. UKFW K'FfthM 1 I M f T flF ^Tl"!?. RF^PH
;
 BNE- ;•;,'. '..'.;TK;N ., , - ' ' ;- ;.';. V- - ,' '.-V • '. . ' ' . . - .
. y,-r'R -• -fpy'Fi-'-r •^•'•'•"'•: ' ' "- ' ' • ' ' • ' : ' " ' ' • '
. BNP- . . !••+£• ';'-,::-" ' - • ' • " • ' • ' " ' • '• ' • . . • • • • ' " . " " • . '• ' '•
.JSR. - ;...;7'/OUTPUt: " • ' . ' . ' • .'X ;.'DI£PLflV ,SVSTEM 'RESPONSE
, • • • • ; • • • • . " ; .•••.- , : . •; ' ' • . ' / : \ [ • • ' " • . ' •• ' "
.Jri?' FlTM ' ' ' ' "i'fiDfSPTlVE: T!?frl'NIN3 NiETUIORk:
MOV •.K8-*-<6) •: ; CLftSSX. -MUST CONTflIN S7FIRT OFFSE
' .Mi'lV Xl.-X'rt")' • • ' !' THcl '-: Ttlr.'rD VP'MrlLrlTE H1-. H m'lfit)
i?ia Vi'liTfl'': :;; ;:' :.;:': '^ttfi.Ti.ve- - T O - WSTK -
' 8 N E • ' ' 1 £• T 0 ' . : . . : . . • . ' . . • .
M O V . #C 1 .< Ji£ • . . . . . - . ' . ' ' . ' . • " : ' . j SE "f . CLl'lli'S.] f- I CH i 3 uK U' 1 S l.rlNCc '".H I
, M O V . • • . ; . *CT4600 . i x4X ; . ; ;;.-;• ' . •
.. MOV . . *??'?'??, :••:?.• -. . .
MOV ;;&.. < . " ' )+ . .
C M P ;;iw ? i 4 • ' ; • " . ' . ' . . ' . ' . • ' . • • .
Pl-l'jE - 0?,'5 •'.• . ' ' " ' " • • • • • ' •
BW£ ..-4.". '
MOV %&, X5 • . '
CLf? S4- • •• ' . ' '
0 3 v . . • - : , . • • • • • ' • : ' • . " .
• CMP ' ^4x :;i' . • p
rlCV M4, 22 .; INw'EX. TO CT MATRIX
ftSL K2 '. .; GE.-1 UORD ftDDRESS'
OLR C T < 2 > ' . ' . " ' ' -
M O V v*tMPLflT4S/X0 ' • ' • • • • ' • • •
MOV . cLassXji :-::< : - • ,
ftC'D ; *tMPSTR+S, XJ • ; • " ' • • • " ' "
MOV TSTRI2, X4'
:
 C L R . K 5 ' ' . ' • ' • • • • ' . • ' .
MOV . ' #1, CICNTR.^ ' ".;•.. ' 'TST 1 THRU S .:*













































•1 3111-8 -.. . ••'
08148£ .. : .








































































#B i TEST: KI :'-:•".-• .i 'SEISIJEN^S: OF 200- too.. 4», 2e, is, 4,
• . +10. ' ;' .: EL IMlN'iTE LOOK'ING fiT-'F'S ONLY ^
flVGFl : '- .i;PUSH MES&ED VOJCING BITS OMTOft
-KVGFH-2
(1>, -<0j
' • -TST2 • • : . ' . - . - • ' ; ' - . '
.?!), -<:o .' •
•'TST5 • - > OK VOICING BIT SET - PflS 5
M4,K2.V; ' • • • • • • ' - , • ' - • '
: <i)V<:O . • - . - • • • •
TST4-2 '.iFPlIL -
TST4ft .iOK VOICING BIT 'SET - PRSS 5
'<!'), C 2 J • - . - ' • • • - : • ' • ' • .
TST4 . - . • - • ;
y.4,%3 • • • ' • ' •
<.±), H:)
TSTS.ft • >OK •. :
X4> X": '
flMMGTS < 5 ) , CT < 2 ) .; Pfl I L
T'r.TA
K4/X2
T'^ TS jELlMINflTE LClfilCING flT F' '" OKLV W









?;i, #B3TEST + 16.
TST1. • - • • - .
»."-•
! • • ^ - ' . • ' . . - .
; - ; o : • . . • • . • . . ' •
r:lf:NTR. TLN6TH •'

































































































































X 5 . ' ' ' • • .
y.5 • .
25, #18. jFIND DISTANCE FOR BINflRV MER^IJP
TST1-18.
LENGTH, X0 iKZ CONTftJNS INDEX TO CT •MRTRJX
X@
• • K 8 ' • ' . ' . ' . . .
CLftSSX.. XI.. -
TMPSTR+4<1), K5
#176888^ 5 i STORED TEMPLfiTE TIME LENGTH (S.
X0, XR
. -y.5 . . .
•t-4 '
'K5' . ; .• ' • • -
X5, TIMWGT . • .i(T - T flVG) * WEIGHT FflCTOR
• • y.4
'/:&.. y.4 ;<T - T'ftVG) * '< WEIGHT FftCTOR/ :f
K^CTtS) .i STORED IN l':T -MflTRIX fts ft R? Vfll
C2CNTR
,':'2.. ClCNTP i MCltJ CflLf:lU ' ftTF FORKftNT t) T sTfl^ r.'Fs
#177740, XJ-
STMPLflT. XO




TSTORT, XI; • s END+S: OF S.TGRE& -TEMPLATE FORHflN
„ #i,';i- •
-<8),K4 ' • • - ' • .




















































































































.+12. XELlMlNflTE LOOKING ftT F'S ONLV DURING VO



























/CODE FOR SPEED - POP 32 BIT VOI
,- VOICING BIT NOT SET, GO TO TST1




.: GET FORMftNT i
j FlBSOLUTE VALUE
: SUMMftTIflN flF FriRMftNT'^ flT R?
. 884126 • . - • • : ' • • • . ' • ~ " .
015126 ' • . . . - • ' . . . " . - • ' • • " •
•"..-.•• . pflGE - cue -












.MOV". : -^V+.xe^ - . : : - : - ' - • • ' • ' - . - ^ - ' • •
...'!: -;:'.;vRts.. - V ; . - 7- /•;•;:.; ' ' . - /"- . . ;" ; : - ; . . . ; '.-, . - . • .' • . . / . - . - • . . .
:
 ' '.- ' • - . • ' . " . ' " ' • . - . ' . " ' • ' • ' :M f i f tTP7 f : f tTT f tM ' ftp' PXI^TTMfi ftp WPL1
. : • ' " - : • ' . . " . ' - . ' . . . - • - • • ; - . . - . - . ; : ; • : \ - . . ; TEMPL'ftTES - 'FROM f tTM NETWORK
005512
# 8 55 16
005522.




























V6IN: ' M O V • ; . . . . •CL.flSSX.-Xe. . ; ; /..
MOV TMPST'R+2<0).i>:i .; CLftSS, VCUJNVP
CLRB • - 'XI-.- .
 : ' • ' - . ' . ' . • - . • . . - . - .
. . MOV . • HQLD.T+2, XS
. CLRB -y,2. • • • • ' • • • ' . ' ' '
' • • • ' SU f tB - ' X 2 •
: . CMP 21,82"
BEQ '• ••• ftV6fC . ' '
CMP:; ' '/.I, #i?7 -
. B c Q . + 4 ' • • • • . ' . • ' •
HnLT • ' • . • • • • • ' . ' • . ' . i E K K O K - ^OFTUftRST. : WRONG TEMPLliTE
; . ; . - - . . tlIOV' ;^WSTfi:^) • ; . . . .
SUfiS . -K2- - • ' - . . • • • • ; : ' " ' , -



























R O D • X 2 , T W P S T R + 2 < I 9 > . • . • • . "
•V'Gfl '',nV TMP«T[f + 4^) vt : RPT AVfii-MT f fl Tfl 7^
ri|.-|-i ••• < •••-• ' '
'••^p • , •<• ' #_ i f ,
SIC . 4 17777 Pi. Kl
MOV Kl> 0 1 VI . . -
CMP • K1..V,". ' . •
K N » +• 1 ft • •' • •
- ' : INC - . :;i -. -. • .
'- . ',v: .rinv • .y.i . c - T v - 2 - -
U1 C1 - Ci* T't
•"• . C' FV ' tl '/ U L •
' . : ; • -•• INC" . . • - « ± - ' ., ; ; ;• ' . " . :
' '
:0ft-s-fi4~s "rlf^fc! • '• • ' ' ' ' • " ' ' ft«.H ; • ' • ' ' "n ^ • ' ' • ' • ' - ' ' '
065644 020127
•s a PI PI is










































.006602 • • • ' . '
#4 2784 . .
•184481.. - . - - .
020367:." • - . .
006274.. . .
fvlsflS?V:Sr'':-











O :1 4 4 V 6
005067






0062*2 '•' ' ' '
005^0:?.
801401 ' • •
10i'-.."ti"t>'- •••
'060401
H "> .1 •'! .< ft ' . •'
.t. .>.l C. J -w - ..
001401 . ,:.
pftriP ' . . &-(«. "-.' • • ' • . ' - . - . . "'..-. . •
Rir • ' ' • - ' ftn-l^l^fift TMP"-lf?V4^1 '
ftOi> Kl^ TMPSTR-t-4 < » • ) • - . J- .NEW'aVGCNT- <0 .TJO •?'•)"
BIC -#17fi00iii/ S3
'•' ' • ' ' • ' , . ' ' - • ' - ' " •."-.-.•. • • ' ' ' .
 :
- ' ' • ' • • • ' . '
;• M O V . .
 ;." ...HOL&T+4VX4 _ , • • . • . • : : : • • ' - .:. , .
e;c ;.-••• t i760e0i K4; : . . •.. , ;
'•?vl- '-.• '-•.•»•:!-• • • ; , - - • " • ' ; - ' - • . - ' • " " ' ' • " - '
r t & r ^ ' * 4 ' v-;- • • ' - • " . ' - ' ' ' • • ' ' . ' . . ' • •
. «SL... . - X 3 - . . - . . : - . • . ; - . . .
Cl 'S . . K5'" V . • . • . - . ' ' ^ • ' - ' • ' . ' • • • '
' . 3 5 V - V. • ' . . • ; • ' V,v - - • . - • - . - - • • - ' • . ' - , .
' CMP1 . 'K2. -&1 V 2 - ' . - . • - •
• 'Mi-;. ' '.-•-. .i •' ' • ' •• ' " . " •'- • '
• RSK: ; K g . ' . . • . - . - • • - • . . • . • ' . . • •
• ' ' S I C 1 ' *801777, Tt1P£TIf+4<8)- . • tLEflR TIME STOKftiJt . .
fWO ;-:2, TMPSTR+4<8) . .iNE'* HVE.VftGE ' TI ME L c N Q ' / e '
a'r-n Vrr<!r"-;i ?•+;:. VPI' ' '
riGV #HGLDT-H;,, Ki .i&£0i INN INGS OF BINBRV • • ! - .
CLR ' C2CNTR >i.!JCC:£SoiVc SiT LOG. Oi- T
MOV f :t . CICNTK: " ' .
r-lOV 431 TEST, 'A2 .
flOV - TSTRI2...K4 • • • '
• CLP: . ;a. . - . . • . • .
. RSLB Til;:. ;. . '
.B1TB
 ; • ^2) , CD - . . - ' : • .
BG.il1 • , -i-4 . . ' •
- ' • nk.8 • • ~ - «:!:-", • • '
B??S" :-!^-fJii • - : ; . .:'"' ' . - . . • • • • - ' ; ' - :
B'lf • . . +4 ' • - ' . . ' . . ' . "
J.MCS- "vi';; • ' ' . - ' . ' . , - . ' • •• • ;
226
0068.14
0 6 6 016 06040.1
0066213
Jij'lSl ••
BIT 8 <2>, (1) : • -
•" fetft '. +4 • . - - ' : " . " . . • •
006024 -i.^ ;^  . ' • ; - , - INCB ' *? • ; - : - .. ' • ' •" '-' . •, J




























.SWftS •«:;: , . . . . ,
rt:>i.;-i .;« ... • " '' i i-isi: orHtR evfj-' FDK STOR
BITB. (2.), <8>. . '
BEi"1 : , -1-4
fibLS : ^ ' " ' : . • • . ' • • - . . • ; .
f t & D ;;4'.. *-'-ki • • - • • • -
. SITS . (."•;•) . <fi} - • " • ' • • • • ' • . ' - ' .
?w!V'-'' v ^ 4 : • • . - • ' ' • " • ' - ' •
I-I5LB- .••;:!: . . . ' • • • - , .
f t r / [ : i • - • • IMi'XH/l • ' • ' ' • • ' .
. . ; .BITE: <2>, <&; . . ' . ' . '
:
 P;EQ • + 4 . • • • '
' .- ••; ;INCB. K2; .•"'. • ' "; ;• . . '" /
.... ' :. CU'B ;.'J, : •: .. . •'
'••.. : M'ijt.'-.' '•• •"' ''••'..• •''•'•.• . •
• •. CMP "•:*:, o i v-i " - . • . ' •





































' -' S;L' ..-•''?? M R7T ::-,,ir:si^  "
. D1V
CMP ?;.{., £>IV2 - .:/;,' .1= HVG •»• ;N?-'!/TVX (;»;,.,
INC ?;4 '.
'fiSR ' X4 • • .; fiT 5S IN REG 4
MOV • TSTRI2.. K5
ROF? V4
SCO . •!•£. '.
RI-'B f '••) , (CO '
PR . -f-4 . '
B 1 CJ? <_? 1 • < 0 >
' ' SUB K5, K@ . . '
Rfip r;4' • •
BCC . +6. -
BISB <21, <CO
ER .-»••*. . • ' - ' ' . . •









































































































































:i2, K4 ;F": SET UP - INPUT







:.'4 .i ROUN&ED PVERRGE
*627.. <6:>
K4, <6) .: F3 RVFpPGi-C'
624
< 6 > .. £5
<1),£4













< o ) , res
< 1 ) , K4
































































































































BFLfifi ; DT«ITftHr:F Ml'in-F UHFN T)PI flR e:FT





























V.2, #3 : .






























































































































r-i'4 .; ROUND' EC- ftVfcRflCic.'
K4, #10.
#176000.. <0)
K 4 , < 0 ) .. F 1 ft V E P ft G c D
DIV 2, XI
ft V i320
; THE ftVERftGE PROCESS IS DONE IN
7 . .< TO RETURN FiT LRST !
NOT, ;-.'0 .; END OF CT &Ur PER
6J5
#CT, KOf
Xl . • COUNTER FROM @ TO 10.
. K2 ifrfll INTER FROM fl TO 1^9 TFi'lPLflTE'"
#CT, '/.4
#077777, KI
X2, <4)+ .; WHEN DONE TOP 16. TEMPLATE INDE
. -H2. •, ftNC' TOP 10. CLftSSES IN flHflVH
H4,X5 j WINNER FlDDRESS = RGftL









^S.ftRftl f-1 > : IWHiFV TH TFMp| flTf
TMP^TJ?** <=;•). vs

































































































. -10. j 10 BLflNKS
NOPPC<4),Kgt
#6d, X@
































































































flTNFQ jflDftPTIVE TRfllNING NETWORK




flTN£ .iNOT TRAINING.. fiSSUME CORRECT RE
CLft*;'-.. RHftVM
HTN4 } CORRECT CLASS NOT CHOSEN
ftGflL<0)J TINDX1 i INDEX TO STORED TEMPLflTF
TMPLftT+2
flHflVHO). TMPLftT+2
TMPLftT+2 i CORRECT f:l ft«;<; 1 t)
fiTNC-0
RNOT,#15@ j PENALISE TEMPLATES WHICH CREATE
ATN4B

































































































































































< 2 ) , < 8 ) .
















; ftl L RlWftPV r>PTfl f.VftJ flVF
CLRSSX, K©
*TMPSTF:, K8
TSTORT.. K8 .: ENC-t-2 OF FORMRNT DRTfl - STORED
#HOLDT, '-.'I


























































































NOPPC<2).. #1 .fONLV ONE TEMPLRTE COVERING TH
ATN4R . .; VES
RNOT
NOPPC <2:>











20 .: INPUT CLASS NOT IN TOP 18 OF CT
TSTORT.-21
LIMIT, 22
TMPSTR<0) ,- CHECK FOR 177777= EMPTV BLOCK





•A\ •. M'"i FMPTV '"TripRQE RVR1LRBLE
22 ; EL I MI NATE LEAST USED TEMPLRTE F


























































































ftTNS .iFINDCLflSS-W/ GREATEST NO. OF TE




TMPSTR+2(1>,X2 .; TEMPLATE CLflSS
X2
X2





X2^ X6 jFIND GREftTEST ftVGCNT
. +S.





ftQflL + 40. , X0 j TEMPLftTE RENEWAL
TMP«ITR+4<0)
HfijTiNDXi j =:ET INDEX TO EMPTV BLOCK
CLft«;«:, HI




TMPSTR42O) ;SET CLflSS FOR CORRESPONDENCE
235
010304 0613287 . RTS 7











010314 012702 OVRFLU: MOV »OVER, K£
010326







































































001016 BNE . +20. .i FtVCiCNT Gl j?







































































































































































































































































































Q 1 0 2 o 2 fl 2 S ft ft 1
010204 001375
at a? flrt fl-i ::••(-: fit
010210 012600
. 010212 .000207












































































<''> + • ,V1
<6)+, X0

























































011520 032777 HKP32 :
000040
177552































#0408. C"HfiPM2 j REPLACE: TRAP ux BR .+2
#4, ft'HfiPM2
Hflpe




#072000.. C-HfiPMl jftSH INST NOU SET LIP




*n71AflA.AMAPM4 , A^Hr 1^ N^ 'F ^  'IP




















































































































































































































7, KEVWORD ; SEE. IF INPUT IS ft KEVWORD
TINDX1, T1NDX3







RTN30 ;C'0 NOT ftVERftGE HOLDT TEMPLftTE I
TINDX2, CLftSSX f SETUP FOR ftVQIN ROUTINE
7.. ftVGIN .iftVG TEMPLATE IN


































































1.76754. . . . .
000200






















































































#40, (8) jFIND LAST BLftNK
SPCHR7 .: FOUND IT


















































































7, TVPO '.iPIJT BLftNK IN PLflCE OF EOM
SPCHR6 i LEFT ftRROU fiND BLflNK#4040, •/:&
?.. TVPO
K0











*ci7eiciaet. A^APM-I j(iii( JN^T NOW ^ET UP
'052











































































ENTER1 ;ftTN TflSK IS COMPLETE






























































011610 000000 H"=lP123: HflLT jSOFTWflRE ERROR - NO SUCH TRflP RVFIILflBLE
011612 000 SPCHFG: .BVTE 0
011613 0@0 TRNFLG: . BVTE 0
011614 000 DISFLG: .BVTE 0
_011615 00.0_CR T_OJJ T : . BVTE a_
011616 000 SF'koiJT: .BVTE 0
011617 600 NXTWRD: . BVTE 8
811620 000 Ci-flSS: .BVTE 0











































































0 .: UTILIZED FOR DISPLftV OF SYSTEM MODES
0 ;WHEN SEL. INPUT WOTD TOO SHORT OR TOO L
0 .iUSED IN DR11C2 FERT SECTION
011644 000000 UNVCTR: & .; USED IN DR11C2 FERT SECTION
011646 000170. M1NLNG: .WORD ___ 12.0. _ . _________ . _ . ________
011650 000620 MflXLNG: .WORD 400.
Q11652 0000B0 TftNSflV • . WORD ft. fl ______ : _____
011654 000000
011656 000000 ITERflT: 0 _____ _
01166Q
_______ ai




011662 .090000 HVF1.23: O
012502 . =. +398. -'
0:12502 000000 ftGOL: J5
013222 =. +398.
e
.:200 WORDS OF INTERRUPT STORfiGE
.LN.T£RRUPT. JJ.QRflGE
SJQRflGE .
814142 . • . s. + 39S.





814154 006000 FINDX: 6
_0_14156 6.00000 TLNGTH: 8
014160 000000 RVGF1: 9
1_4_16g, 000000 _ftVG





014J7? 000000 ftVGftl :
014174 000000 fiVGft4:
014176 000000 VOJ_C£.D_L
014P00 00000fl DTVl •
014202 000000 DIV2:
014204 000000 D1V2: .
014206 000000 DIVTL:
014210 000000 SEflRCH:
























014220 000200 E f l T E S T :
-J-.1 4222,0,00100 __
014224 000040
0 60 0 2 @ _
MORD 200,180, 40, 20, 10, 4, 2, 1
014230 000010




















































jTHl=: fiNn THECPRECEDING f. (JORD5 DEF \ NF THE 5ftHPi
* RUNNING COUNT OF NUMBER 'OF TEMPLftTES UTILIZED
^65 WORDS
> 65 WORDS
iNLIMBERV OF TEMPI RTFS IN EflCH CLfl5«;
247
015040
J _ I M I T













































































a ; NUMBER OF TEMPLATES .AVA I LABLE
PAGE 055
8 .ilJSED TO STORE TOP 1© WINNERS-SEE ATN AND KEVWOR
. =. +1S.
.WORD S. , 8. , 8. , 16. , 10. ;BINARV WEIGHTS - AM 1 2
.8
.=.+598. .;288 WORDS - CT MATRIX
.WORD 1000 ; WEIGHT FOR LENGTH OF WORD
. WORD 17. , 25. > 33.
. WORD -«-. .55- . f.f.
. WORD 6. , 9. , 12.
. WORD 2. , 2. , 4.
. WORD 4. .. 6. .. 8.
68. , 188. , 128.





































































































ENDNG jEND OF TEXT INDlCflTOR .













































































































CHRCNT, *S". ;9CHARS PER WORD MflXIMUNSM
. +4
7
]N£UTei<0^C-VOCftDD s STORE ftSCIl CODE flS<2ND
INPUT0<0),X1
XI, UHflSHNG ^HflSH CODE CREflTION
GHflSHNG
CHRCNT ;NO. CHflRflCTERS PER WORD
VOCftDD ; SETUP FOR NEXT CHflR
VOCftDD, *VOCflB+10Sl. > LIMIT CHECK
. +16.
7, ERROR8 ' jTOO MftNV WORDS BEING ENTERED
7, RESET






















































































#11. .. CHRCNT .; CHRCNT - 5























































































































































































































































































ftVCiCftE + IPiRPi . y.\
#VCiCl:lE:+1020. , K&







#-2, Kl ;£TftRT OF BUFFER











eHflSHNG, HftSH ( 1 )
Kl, '/.-(.
; PERFORM MULTIPLY INST, OPERflNDS












































































































































































































































CMP 22, #79.017662 020227
000117 -
017666 001002 BNE D1SVQ4
017670 004767 JSR . 7, CRLF
170222
017674 005002 CJJJ £2. ; _ ___
017676 022701 D I S V Q 4 : CMP #VOCfiB+1020. , XI
02,2266 ;
017702 001247 BNE D1SV01
017704 004767 JSR 7.. RESET _. ._
001412
017710 004767 JSR Z?_£BLF_ :
170212
017714 005067 CLR CQURFG
004114
017720 004767 JSR TjJJiEUfli!
170226
017724 000207 RT5 7
017726 004767 NEWSPK : JSR 7,RESET
0_01370 . . ; ;
017732 004767 JSR 7, CRLF
170170 '
017736 065067 CLR COURFG




177556 PPB = 177556 •_ _. _
017742 000005 RESET jDISftBLE RLL 1/9
Q17744 195067 CLRB KFl flfi _
090156
017750 005004 CLR 2±
017752 005005 CLR 25
7754 00576? TST ERS .
157570
Q-0.46J2 EHL_ EUNCH i..l£_J«:£l-lDE.R...O.N._.REflD. JflPE
917762 052767 BIS #199,PRS
000100
157560























































































































NEWB ; STflRT NEXT BLOCK
#ENTEK'. ^ 6)
X5^ 77776 j COMPftK-E C.'HE-CK'^LIMS
+ 4
j CHECKSUM FAILURE - RF-REflD TflPE
f>
#177777 . PPB ; .^TftftT TflPF
BLOCK<4),X0 ; STflRT BLOCK ftDDRESS
















































































































































































































































































































































































































































































TlNC-Xj:.. T1NDX2 ,• OK HftVE CORRECT ID
#177777, T1NDX1
HOLDT4.2



















MOV #FlGflL+20. , X2
MOV <3>+, <0)+
MOV <4>+.. <!) +
CMP X2, XI
BNE . -6
CLR X0 . jTOP TEN WINNERS RESTORED



















































































































































































11, 12, 13, 14, 15, 16, 31, 32, 35,
XS, -<6>
































































#7, COURFG ;WHEN S'ET , DflTfl FROM TTV REflDV
<6>+, XI .
<6>+, xe































































. =: +1048. i 1050. BVTES
0
. =. +28. ; 40.' BVTES
0 . • ' • - . . - '
0
0 .
0 1 . . . . . .
0
0
0 : • - • •
. =; +208. ,-210. BVTES
264
024032 000000 HftSHNG:
G240-/4 ftri00Q0 rmiRFG •
024036 000000 REPFLG:





















824122 850 SPOSYH :

























. WORD 140, 142, 144, 146, 150, 152, 154, 156, 160, 162
I
. WORD 124, 122, 122, 120, 126, 110, 172, 126, 124, 170
. WORD 10210, 21142, 1750
. BVTE 50, 40, 10, 10, 51, 40
PfiGE 075
. WORD 0, SPCHFG, VOCflB, 20, L I M.I T, 100000
.BVTE 0 ,-USED TO DISPLflV TOP 10 WINNERS- SEE CLS
. EVEN
. WORD 0, 0
. WORD 24222
. WORD 20766
0 .'BEGINNING OF TEMPLflTE STORAGE
.END :
PflGE 0 7 6 . ' ' • - • ' .
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